Objective-To review patients currently forming part of a study of poly 2 hydro xyethylmethacrylate (P-HEMA) 'Hydrogel' intraocular lenses.
tion and the eyes examined both before and after pupil dilation.
Main outcome measures-Visual acuity and major complications.
Results-91 % had visual acuities of 6/9 or better and 30% achieved 6/5. In 61 % the central area (3 mm diameter) of posterior capsule was clear but 39% had signifi cant fibrosis or pearl formation in this area and 8% had undergone posterior capsu lotomy. Five major decentrations had taken place, one of which occurred following a spontaneous rupture of the posterior capsule 17.6% of patients showed significant pigment dispersion behind the IOL either on the posterior capsule or in the anterior vitreous that could not be accounted for purely by surgical trauma. An atonic iris sphincter was noted in 17% of eyes.
Conclusions-This lens gives good visual results but its stability and tendency to cause pigment shedding need to be closely monitored . .
The term hydrogel refers to a broad class of polymeric materials that swell in water (greater than 20%) but do not dissolve in water. It has been suggested that for intra ocular lens manufacture it has certain advan tages over PMMA that include hydrophilicity, softness, flexibility, autoclavability and resist ance to Nd:YAG-laser induced damage.l
The use of hydrogel material for the manu facture of lens implants is relatively new and represents a major development in lens material and design. It is one of the first style of lenses that can be inserted folded through a small incision. An independent assessment of results is crucial before the lens is widely launched and adopted. Many trials involve 'best case' analysis and this gives oppor tunities for important complications to be overlooked and for startling successes to be overstated.
We have therefore investigated a group of patients who have undergone standardised and high quality surgery by the same surgeon. The performance of the lens and the eventual outcome for each patient are properly comparable and can be directly related to the lens material and design. We were kindly invited by Mr. Piers Percival of Scarborough Hospital to review patients in whom an Alcon hydrogel lens had been implanted. These patients were forming part of his own pros pective study of Hydrogel versus PMMA lens implants. 2
Patients and Methods
The hydrogel lens implanted was the single piece biconvex lens described by Barrett:3 6 mm in diameter, 12 mm long and 6.5 mm wide, the long axis gently curving forward (Fig. 1 ). They were inserted in their hydrated state (38% water) and were not folded. The surgery was all performed by Mr. Percival. The technique used was a modification of the endocapsular method of Galand, with bag placement of the IOL. 4 Percival's assessment of his patients was a 'best case' analysis. 150 had been entered into the Hydrogel arm of the trial but 25 had been excluded per or post-operatively on the basis of trial criteria. However we adopted the 'intention to treat' policy suggested by Hamp ton5 which avoids 'best case' analysis and we aimed to re-examine as many of the original 150 cases whether or not they were still in the trial. Using the trial records the 137 patients who had not either died or moved away from the area were asked by letter to attend Scar borough Hospital for the purpose of an inde pendent assessment and 79% did so (Table I) .
Patients attending were reviewed and fully examined by two of the authors (BAN and JMH). Visual acuities were assessed with best possible refraction and the anterior segment examined both before and after pupil dila tion. The retina was also examined.
Results
The average age of patients at the time of sur gery was 73 years (range 49-52 years) and the mean follow-up time 20 months (range 11-30 months). Table II shows corrected visual acuity. 91 % had visual acuities of 6/9 or better and 30% achieved 6/5 . . Fourteen out of 36 patients in the 6/9 group had pathology responsible for reducing visual acuity: posterior capsule opacity or pigment (10), age related macular degeneration (2), retinal venous occlusion (1) and cyclitic membrane formation (1). Table  III shows the causes of visual loss in patients whose acuities were 6/12 and below. Of the latter group four out of ten could not be attri buted to the surgical event.
Visual Acuity

Major Complications
Per-operative Two patients had a major posterior capsule break necessitating the insertion of a sulcus fixated conventional posterior chamber lens. One patient had a zonular rupture, another a small accidental posterior capsulotomy and in both of these patients a hydrogel lens had been inserted (in the former case into the sul cus). These two patients had both done well although the sulcus fixated lens had a 1 mm decentration.
Post-operative One patient had an iris prolapse repaired. Effects of the Lens on the Eye Secondary Capsulotomy Nine patients (8%) had undergone secondary Nd: YAG laser capsulotomy. In addition there were 10 other patients whose visual acuity was slightly reduced and in whom, it was judged, a capsulotomy would result in an improvement, although eight of these had a visual acuity of 6/9. One patient showed laser-induced pitting of the lens. (Table IV) Eight per cent of patients had significant anterior (iris) and 18% significant posterior (posterior capsule and vitreous) pigment dis person (Fig. 2) . However of the four eyes which had an lOP of over 24 mmHg only one had significant pigment dispersion. The effect of lens placement on pigment dispersion is shown in Table V .
Pupil abnormalities
The most striking pupil abnormality was that of an atonic sphincter leading to mid to mark edly dilated pupils in 17% of patients. This was noted in the absence of any signs of sur gical sphincter damage. It led to a reduction in visual acuity in one patient but several others commented on the problem of glare.
Effect of the Eye on the Lens
Decentration (Table V) Five lenses were either decentred or dis located requiring further surgical interven tion. One was associated with a wound leak. Of the two other major decentrations, one lens was repositioned into the sulcus, the other exchanged. Two lenses had dislocated into the vitreous, one following a Nd:YAG capsulotomy, the other (Figs 3 and 4) fol lowing a spontaneous capsular tear four months after surgery. The lens in this case was lying on, and seemed to be adherent to, the retina. Thirty-four lenses were slightly decentred (23 by 0.5 mm, 11 by 1 mm) although these were not giving rise to visual problems. Two patients had undergone further surgical inter- vention for 'C deformity' (vide supra). Another 3% had a minor 'C' deformmity which was not affecting ocular function. Two per cent had a degree of lens buckling although this did not amount to the'S' defor mity reported with silicone lenses.
Lens placement (Table VI) Gonioscopy was not carried out in this survey, but it was possible to comment on lens place ment in the majority of cases because of the generous anterior capsule flaps.
Lens Quality
Nine of the lenses had defects that appeared to be due either to manufacturing faults or to an in vivo effect on the lens material (Figs 5 and 6); surface sheen (4), anterior surface 'bronze deposition' (2), other fine surface markings (2) and one line defect. In addition there was one 'pock mark' caused by intro ducing forceps. Although these lenses are known to have an opalescent appearance this was marked in only 23%; even in these cases it had no effect on visual acuity.
DIscussion
The following parameters of a new lens design, using a new material, were judged to be paramount in assessing its safety and perJable V The effect of lens placement on pigmentation tAms placement
!Jag lBag iSulcus Sulcus Uncertain
Overall pigment score per lens formance: visual acuity, major complications, the effect of the lens on the eye, the effect of the eye on the lens, and lens quality.
Visual Acuity
It was found that this lens gave excellent visual results despite its opalescence. Ninety one per cent of patients achieved 6/9 or better and 30% achieved 6/5 even on the basis of 'intention to treat' rather than 'best case' analysis. The many differing ways of record ing results makes comparison between trials difficult5 but these results were no worse than other trials where authors recorded results of 85-95% achieving 6/9.3,6 and 7
Effect of the Lens on the Eye
The clarity of the posterior capsule in the majority of eyes was good and this was reflected in the low capsulotomy rate of 8%. Others have quoted significant posterior cap sule opacification of 12-15%.3.7 However reports3.8 of only a 1-3% capsulotomy rate may have been rather premature. Hydrogel lenses are certainly capable of suffering lens marking during Nd:YAG laser caps ulotomy, although it is said that they are more resilient to this than a PMMA lens.9
Whereas iris-clip lenses not infrequently dislocated into the vitreous it was alarming to see that one lens was adherent to the retina with a definite area of atrophy marking the Fig. 3 . Spontaneous rupture of the posterior capsule. Table VII ). Almost all of the lenses in this study were intended for bag placement and checked for this at the time of surgery. How- ever from the results of bag/sulcus position (Table IV) We are grateful to Mr. Piers Percival for his open handed approach in allowing us to scrutinise his patients and for tolerating the disruption that this entailed to his out-patient clinic in Scarborough.
